Prolonged ethanol consumption produces persistent alterations of cholinergic function in rat brain.
Prolonged ethanol consumption produces neuropathology and neurologic symptoms in humans and experimental animals. As a means of understanding the central nervous system (CNS) consequences of ethanol abuse, we sought whether cholinergic neurochemical functions were altered by long-term ethanol consumption by rats. Eighteen weeks of ethanol consumption in a liquid diet reduced rat striatal and mammillary body choline acetylase (ChAT) by 53% and 58%, respectively. In these same regions, the density of muscarinic cholinergic receptors was elevated 117% and 12%. No such alterations were observed in cortex or in hippocampus. No alterations followed short-term ethanol consumption (2 wk), but they persisted after ethanol withdrawal (4 wk). After 13 mo of ethanol consumption, the number of neuroleptic binding sites in striatum was diminished by 29%. These results demonstrate a persistent, possibly permanent, alteration in brain cholinergic function as a consequence of long-term ethanol ingestion. Since brain acetylcholine is involved in numerous neurologic functions, including memory processes, these findings may be relevant to the lasting memory disorder and other permanent effects associated with chronic alcoholism.